To assess the effect of using a topical hemostatic powder to prevent bleeding in small vessels versus the use of cautery in anorectal surgery.
Introduction
Anorectal surgery is one of the most frequent operations performed today [1] for hemorrhoid, fistula, or fissure. It can be performed in an outpatient or inpatient setting. The blood supply and innervation of the anorectal area is very rich; therefore, the manipulation of this area is very painful and results in rather heavy bleeding; hence, due to the sensitive nature of this area, it is recommended to use other methods. Methods such as ligasure, cautery, sono seizure or laser probes are used in anorectal surgery. There are different brands of chemical substances such as powders, gels, or liquids, on the market [2] . Laparoscopy is a common approach selected in most large colorectal disorders for patients who require surgery [3] . One of the primary goals in the management of surgery is bleeding control during and after the procedure. Bleeding control can be performed in two ways using chemicals or ligation. Ligation is a physical method and no chemical reaction takes place [4] . Various methods such as cautery, fistula surgery, and hemostatic agents can be used for bleeding control during the operation. Efforts to achieve new methods to control bleeding resulting from surgical operations are a continuing challenge. It should be noted that electronic devices like cautery burn the tissue and wound healing is slow; therefore, these patients have more pain than the users of hemostatic agents [5] [6] [7] . The use of hemostatic agents can decrease the patient visit rate and post-surgical analgesic use by the patient when compared to cautery [8] .
Hemostatic agents are appropriate substances for reducing postoperative bleeding. ChitoHem is a sterile, absorbable hemostatic powder containing oxidized polysaccharide particles which can be used in all types of bleeding, particularly arterial bleeding. The ChitoHem haemostatic powder is directly poured over the surface of bleeding by an applicator. The surface is completely covered and the bleeding stops within two minutes upon slight pressure by sterile gauze. Hence, attention has been paid to the development of alternative methods to control bleeding, including topical hemostatic dressings [2] . The aim of the present study was to evaluate the effect of the administration of a hemostatic powder agent to prevent bleeding in small vessels in comparison with cautery in anorectal surgery.
Methods and materials
The present single-blind, randomized, controlled clinical trial was carried out in Hazrat Rasool Hospital, Iran University of Medical Sciences, from May 2015 to December 2015. In total, 60 cases were selected from patients that were admitted to the hospital for rectal surgery. After explaining the study procedure to the patients and confirming the presence of the inclusion criteria, the patients signed written consent forms. The patients were divided into 2 study groups and in each subgroup, the patients were randomly assigned to one of the treatment groups and received either ChitoHem or cautery. Study groups included those who had fistula surgery, had bleeding from vessels with a diameter of 2-3 mm, were between 30-60 years old, and signed informed consent form. Treatment allocation was performed by one of the researchers who were unaware of the data obtained 21 men and 7 women in the ChitoHem group with a median age of 39.23 years in the cautery and 43.73 years in the ChitoHem group. These patients had anorectal surgery. Table 1 shows the mean and SD of all variables between two treatment groups. Statistically significant differences were found between the two groups.
Overall, we found differences in the rate of physician satisfaction, pain, and patient comfort between the two groups; however, in ChitoHem recipients, the mean pain score was lower in comparison with the patients in the cautery group (3 vs. 5 respectively; P<0.001).
The mean difference of blood coagulation time significantly increased by 0.63 (CI 95%: 0.34-0.91) in the cautery versus the ChitoHem group.
Physician satisfaction and patient comfort significantly increased by 0.63 (CI 95% 0.34-0.91) and 0.26 (CI 95% 0.04-0.48) and 2.66 (CI 95% 2.48-2.84) in the ChitoHem group when compared to the cautery group. The mean difference of pain significantly decreased by -2.50 (CI 95%: -3.14--1.85) from ChitoHem compared to cautery. A postoperative chronic wound was observed in the cautery group.
Pain changes are demonstrated in Table 2 . The primary changes of pain in the recovery and the subsequent pain changes in the ward (after recovery) were not significant in each group. As shown in Figure  1 , the mean pain was significantly different between the two groups at recovery and hospitalized whereas the pain mean changes were not statistically significant within each group.
Discussions
ChitoHem is a topical hemostatic powder with a superabsorbent nature; therefore, it accelerates the onset of clotting when used intraoperatively in the bleeding site. On the other hand, our randomised controlled clinical trial showed that the ChitoHem was more effective in reducing postoperative pain in comparison with cautery. Based on the previous findings, the efficacy of ChitoHem has been demonstrated as a topical hemostatic agent, to be used intraoperatively on the bleeding site [11] .
Previous studies showed similar effects of ChitoHem when compared with the control group [12] . These results are comparable with those reported by prospective trials of other topical hemostatic agents, including the trials of CELOX, HemCon, and Quikclot [2] . It seems that ChitoHem is more efficient in pain reduction than other hemostatic agents. No adverse effects were observed. The safety of ChitoHem has also been tested in patients undergoing diagnostic during the study. After treatment, pain, patient's comfort, physician's satisfaction and postoperative adverse effects were measured in both groups. Postoperative pain and patient's comfort were evaluated using the visual analog scale that was explained to patients. Pain was evaluated with a score of 0 (no pain) to 10 (worst pain possible). Patients were asked to rate their pain initially in the recovery and then in the ward (after recovery) in both groups postoperatively. The coagulation time was measured in both groups after using the treatments.
Data collection tool
A separate checklist was developed to collect the patients' demographic data, including age (years), sex (male or female), clinical data (type of bleeding, type of haemostatic method), that were extracted from the patients' files. The visual analogue scale (VAS) was used for the assessment of variations in the intensity of pain [9] and patient comfort [10] .
The protocol was approved by the Ethics Committee of Iran University of Medical Sciences.Written informed consent was taken from all participants. Participants could leave the study if they so wished. Moreover, the subjects were assured that leaving the study or non-participation did not affect the treatment procedure.
Data analysis
The primary end point in each sub-study group was blood coagulation time and the secondary end points were the physician's satisfaction, patient's comfort, postoperative complications, intraoperative rebreeding, and postoperative pain. The sample size provided a greater than 90% power (2-tailed t test, P<0.05 significance level to detect a 60% reduction in blood coagulation between pooled ChitoHem or cautery). On the basis of the observed incidence of blood coagulation time in the ChitoHem group, the study power was slightly greater than predicted.
The data of all patients who were assessed at the beginning of the study was analysed using SPSS-18. Paired t-test was used to estimate the significance of the differences between the two groups. Data (pain) was analyzed using a repeated-measures analysis of variance (ANOVA) with a single independent primary factor of postoperative time (recovery and hospitalized). Significant main effects (α=0.05) were followed by contrasts to identify differences.
Results
Between May 2015 and December 2015, 60 patients were included in the trial. There were 26 men and 4 women in the cautery group and coronary angiography [12] . Time to achieve hemostasis was significantly lower in the cautery group compared to the ChitoHem group. However, the advantages of ChitoHem powder were that: -There is no need for re-operation.
-
The use of ChitoHem is completely non-invasive.
-It is easy to use and does not require special equipment.
-It is not painful.
-It is available for home use (during dressing change) -It is reproducible (i.e. it does not damage the patient's tissue and can be used several times in several bleeding episodes)
Conclusion
The findings of the study were consistent with results of prior researches; blood coagulation time was significantly lower in the cautery compared to the ChitoHem group. However, the improvements in pain, physician's satisfaction, and patient's comfort were important findings of the present study. Moreover, it should be noted that ChitoHem causes minimal surrounding tissue damage during the operation when compared with cautery.
